Activation of Notch1 signaling by marrow-derived mesenchymal stem cells through cell-cell contact inhibits proliferation of hepatic stellate cells.
Bone marrow-derived mesenchymal stem cells (BMSCs) have been reported in many studies to reduce liver fibrosis. Apart from the paracrine mechanism by which the antifibrotic effects of BMSCs inhibit activated hepatic stellate cells (HSCs), the effects of direct interplay and juxtacrine signaling between the two cell types are poorly understood. The purpose of this study was to explore the underlying mechanisms by which BMSCs modulate the function of activated HSCs. We show here that BMSCs directly cocultured with HSCs significantly suppressed the proliferation and α-smooth muscle actin (α-SMA) expression of HSCs. Moreover, the Notch1 and Hes1 mRNA levels and the Hes1 protein level in cocultured HSCs were evidently higher than in other models. Blocking the Notch signaling pathway with Notch1 siRNA caused the increased expression of phospho-Akt and greater cell growth of cocultured HSCs. This effect was attenuated by the PI3K inhibitor LY294002. In conclusion, our results demonstrated that BMSCs remarkably inhibited the proliferation of HSCs through a cell-cell contact mode that was partially mediated by Notch pathway activation. In addition, the PI3K/Akt pathway is involved in HSC growth inhibition by the Notch pathway. These findings demonstrated that BMSCs directly modulate HSCs in vitro via Notch signaling cascades. Our results may provide new insights into the treatment of hepatic fibrosis with BMSCs.